A conserved serine juxtaposed to the pseudosubstrate site of type I cGMP-dependent protein kinase contributes strongly to autoinhibition and lower cGMP affinity.
Serines 64 and 79 are homologous residues that are juxtaposed to the autoinhibitory pseudosubstrate site in cGMP-dependent protein kinase type Ialpha and type Ibeta (PKG-Ialpha and PKG-Ibeta), respectively. Autophosphorylation of this residue is associated with activation of type I PKGs. To determine the role of this conserved serine, point mutations have been made in PKG-Ialpha (S64A, S64T, S64D, and S64N) and PKG-Ibeta (S79A). In wild-type PKG-Ialpha, basal kinase activity ratio (-cGMP/+cGMP) is 0.11, autophosphorylation increases this ratio 3-fold, and the K(a) and K(D) values for cGMP are 127 and 36 nm, respectively. S64A PKG-Ialpha basal kinase activity ratio increases 2-fold, cGMP binding affinity increases approximately 10-fold in both K(a) and K(D), and activation by autophosphorylation is slight. S64D and S64N mutants are nearly constitutively active in the absence of cGMP, cGMP binding affinity in each increases 18-fold, and autophosphorylation does not affect the kinase activity of these mutants. Mutation of the homologous site in PKG-Ibeta (S79A) increases the basal kinase activity ratio 2-fold and cGMP binding affinity 5-fold over that of wild-type PKG-Ibeta. The combined results demonstrate that a conserved serine juxtaposed to the pseudosubstrate site in type I PKGs contributes importantly to enzyme function by increasing autoinhibition and decreasing cGMP binding affinity.